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20 S . H. M. P o o r t li^fc«t*|&S:, "Optical p r 

operties of Eu !, -akt i vated. 2 9 7 
Tftt, E u 2t -Cffittft$tl&B a,S i 0 4 ftStffc'J fl)*.«K 
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fflRf3 060fi[fli3^» *&2600K£7000 K © fBlOffi8e> Tiffi-fK V It 

10 ;V#U±3B<feJR3£8m>fc&fcS. 

(2-x-y) SrO-x (B a, Ca) O-(l-a-b-c-d) 
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(aS*, 0 . 0 1 <x< 1.6, 
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A:Eu H );x = 0, 3430, y = 0. 3531, Ra = 83, 
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D> ?£&Ji4 5 ^SOftffiftfcfcltJB-eEItT?*, 
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0 4ft *fS^©f§ft^M©fg4©SII6©^tH;:^£SMD 
(Surface Mounted Device) lOLED7>^^t, 
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XX^ + ^M0gg 8 0 COMM^S^, fro, S^^fciniM^ 
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t5M 8 3 £t£tt3. *yy8 3alt f©Wf6LED40K 
15 mft*iZM?Z>KMM\Z?3i-oT^2> 0 A°^->|B^8 1 , 8 2tt^i 
<hb, A^->M8 2 ©±S«, 8 3 ^1&T3 £W©Jgg&©* 
^l:t«$nt^5^\ -te^©/^->@B^8 lte, ##:8 3i>W 

tfiLED4(t K?->mm 8 2 ©±®^, gS^-f ^Wxtf^v' 
20 ^J3f^-^ h 8 4 IdctoTH^^ns. tfiLED 40pti«i:;^- 
>!Hi8 2|t &§£©^>5V >^9-f ffiLED 
4©nm^tA°^->gB^8 1 te, M0^>f^f >^^-r-^7 IdckD 

8 3<D%y78 3 a ^TMT £ £fI3t*l tt, EK^lC^ £tzZ>m 
25 ih#J8 8^3g*t5 0 iifiJ:^]8 8 £ £ D »£L E D 4 te, @)t$n§ ( 
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<2if fecDftSr^-TSo #-fe<Z)ftte, I&lfc3!l8 8 fOD^ftl 1 *®m 
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20 §5. 

0 1 vm&coytMizT&m&ummT 9 1 ssim 

25 $ 5 Elfc^-f £5 (C, mnBZ.&&m^9 1 tt, tfeLED4i|^SI 

©^tSlC^y^ftSnT^O, ffiLED 4tTC?>h5 ©IWfclBK 

ffiLED4tt7U7^fs/y (flip chip ) Hg^ft^o » 
^JBE&gt^t^ 9 lte, ffiLED4SI)fJ-H7l/-AU^lt§fc 
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5 iMJEfiUMl^ 9 1±©*«9 2, 9 3 ^tl^tlAu/O^ 9 4 a, 
9 4 b$^flTffiLED4©p«l4 8, n§|4 9t^g^$n^. 

WiffelzteZy x^-^-f H (zener diode ), ^;VXH©f 
ft jk f -s n > -7 s > -y- ^ § m V i -5 £ £ & T? fr -5 . 
10 i6@tt, i®«ffi&®fH^9 l cyit- y-r^- F<£jgv>fc*-&© 
g^HK^^t. jMJE««5fc-?9 i titcyit-^t- k 9 5 
#feL e d 4 \zm^.m\zMmmwfzti. ffiLED4©7;-^ , 

(anode ) tyit-^t-h*9 5 (cathode ) fts&ftl 

S*U tfiL&D 4 ©^V-Ht^xt-^t- H 9 5 <D7 J— \*ifi 
15 jH^ntViS. 'J — H y V — A 1 t U- U — A 2 ©|UJfc:i®*:frl 

£©yx:J — nm&>±\zfc& £ £&&tr>. Lfc^oT, ffeLED4}: 
ffl^:^:*JEE**^Jin$n*OSB&±T?*, ii^C«JE^e>#-feL ED 4 

S:^to S^JE^IS* 1 ? 1 9 1 £bT©3>7 s >U'9 6H, ^MH^JB© 
^y^flfcift (chip type component ) ^sci^TtS. £©£ 

25 L ED 4 (DYy- FRtf^V- Fte&^l&flfcSn*. U - H 

©ii^:«ffi^J:oT5l5m«^^n>5 s >1t9 6 1:^, n>5 5 >-y-9 6 
©flH^MflfcBESIfiBSfcTWF, ffiLED4 fc^tf 59 rT*JBE)&*±i&* £fr 
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A'-f^X (bypass) n >y s >^ t V T*ffi*r 3 cot, ^*y<X^i 

JBIitf&SSfc&S. fcte, #£L ED 4 9 1 (D^rtl^tl 

10 «Htt©iST«fB<»ft#**. ffiLED4 

7S«4 1 ©TI^S±Itt> p«^4 8 5Aun>^9 4 a£^b 
T®mffi^^m^9 1 (Dti 9 2 fcgSlftU nii4 95AuA>7"9 

4 b zftisTj&mz&mm^ 9 1 ©w® 9 3 >w 

StR-SSfc&Sckai:, nm^4 9&JP<L, niI4 

<LKck«9, f£«^&c££iimj£7Win£nT if fiL ED 4 £}S*I 

^9 1^7*7'7> h £ LT$Stg-r3fcs&, L E D 4 £ 7 U y 7 
25 f y^gttfe, tK>?V >^7-f -V 6 , 7 (D^y-fMlZ&tfZTfsy 
>^fefi£>?Si£ki;T#£ ^i75^Vi(7)T, % 1 El 31 
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— ffittfc:bTE?!JlfcffiU h-^;KDje^-|Rl«JBE»T (#9 0. 7 V 

5 £ &, iiiEftlif 9 lfcli, pJ^SIfLm^ (variable 

registor ) *m £ £ fcT#£„ £ co RTaEJgttas^ttBJinfcJEEGDJjl 

15 &V>F*3«flg 8 <h> ^BWJjg 9 £ , *77'1 Oti£ttfiJ«©i(:, ft 

ytftrt- ioo ^i^tM^ntv^, 

K CR3 9 cr^ u;p • a-;i> • %-tf*>-b®m) ^x&o, 
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*fcJfc*fc«flIJJtfc^Jfc'C**#, «W9if^A- 10 0 torn 

ttSK8NI&9 fciftjgi*|§U;fc», HfcSttTStttea/l- 10 0 MIT 

2KO«k-5fc*^Snfe#a»#:»^fifc*VaT, fffeL ED 4^6© 
ffiWftte, l*l§|5«J!g8 3S5:WgK®lt9 §^LTM*A- 1 0 0 tAW 

l§tlt^Mlt$tl§, ZinCtoTiJtAA- 10 0 <0^®^6 

ft&mm 9 ©w^feit§t7fe*A- 100 11^ 
1 1 ^zytmflLfeik&mfr-zs^o cafe®. ^umm9 <dv> 
20 t-^>c<h^T^5o 

100 <D&tt\z<$mznz>%;ytfo 1 1 ©ats^ 

rn^^A- 100 <Dj&Qtttfn&&m®i,®B?3iMm£Tz>£mz, mm 
(Drntezmytfa 1 1 100 ^m^ca^^*bTi5 

25 t)t*A- 1 0 0 *3*m'r2>tc\iT*mM,\zmttyt<D&m*:vi&z 

1 0 0 <t)m:ffi\zmft\sTh^mz&t£iLmm<DM%:*mz> z. t^T-#^ 0 
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I * (D I B 
tlr SB masted t;p^7 u±£&JR^ifeS^&fca£ t£<ft«i-r558 

10 3. itfffBm^ftteU 
5£ : 

(2-x-y) SrO-x (Ba, Ca) O-(l-a-b-c-d) S 
i 0 2 ♦ a P 2 O b bAl 2 0 3 cB 2 0 3 dGe0 2 :y Eu« + 

(5*+* 0<x<l. 6, 
15 0. 005<y<0. 5, 
0<a, b> c, d<0. 

(2-x-y) BaO-x (Sr, Ca)O-(l-a-b-c-d) S 
20 i 0 2 • a P 2 O b bAl 2 0 3 cB 2 0 3 dGe0 2 :y Eu2+ 

(5£*> 0 . 0 l<x< 1 . 6 , 
0 . 0 0 5 <y < 0 . 5> 
0 < a, b, c , d< 0 . 

T^^n57;i/* v ±m&m*)v z<Dm&,mm\z a, 

25 bs c*,j;r;d»^0^<tfel^!55o. 0 1 iO^t^Ct 
5. tafB&SSWteU ^U3->#JB#5&« 
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&<Dmmm i ^^ismo^^^s.. 

1 2 . fftfB pI^yHtt, A 1 x G a i- x N (fib, 0<x<l) £ 
W8BnIi77^ Htt, A 1 y G ai-yN «it, 0 ^ y < 1 ) a> E 

13. ffiffipM^y H©;^>^ty^(t ItfiB n 7 y F © A*> 

14. M^^7t^^O^§7t@«, M^Ffcjfijfc&fc* uiSlltit 
25 SW^CDIBBIII O^lclBttO^SS. 

15. fufBS^#F$i5gte, InGaN^^§#Fli, GaN*6 

16. MfBS^FHiate, InGaN^6a«#FIt, AlGaN 
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1 7 . ftrfE*^#F*£Bte, A 1 I nG aN*ftS&*#FJi£A 1 I n 
GaN5^£>&£>nU7Ji^e>&D> 

18. aftfB#FJB©JP*tt, 1 0 OA^TTS^Jlt^Miit^M 

19. pii/ \*m&±zs/$.tcnnm# v kjb«, sv> 
s d t £#m£-r ^»^©iBi i wzmmvmytmwo 

2 1. @BJT&3;i££#^£T&if^<2iSBSg2 031 

22. mm&mmfe, mmT)v%v±m&m&Wim.<Dm<D\,*'rnfr*>fr 

tt#2 l^fcfB^CDfgftgg.. 

2 3. HUBS* 30 C t^#mi:-r^>i«^<D|gH^2 0 31 

2 4. ttffB^f^te, SH£«±£ftfttt¥*#«ft4lj££3nfcfe 

2 5. MIBSm«> 1f7T-f r*>&^«Ct*#«i:t-*lt*OttH» 
2 4^fC|B®CD^3 , 6S«. 

2 6. fufBH^Tte. KttJi##&SttT^52:£*tt*fc-a-*lll* 
cD$gfflfj§2 4J®fcgB*fc©fB3fcSR. 

2 7. MIBKItHtt, ^I^lI^ntV^StOSlDt^i©^ 
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mm. 

29. ttriBRitBfct, g aiN&cDmmw&mmfrbisizz. t&mmt? 

# fit *ffi ^<D$gfflm l £lce*t0Rftgtt. 
10 3 2. MfSfg^St^tf-^fgft&gte, 3 8 0 nm^e. 5 0 0 nm© 

0SVidi:^#mt-rs»^©l5HBl^{Cfa«©^^gg„^ 
Sr#«fr*»^©iefflmi^te|B«<3!)»^fe« c 
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a & ikmr %> & $ \z l it z. t * #® t -r s . 

7-l/-A±tBISn, 1^ pllSl^n iia^-nf Mi-C7-f t 

3 8. a&gaSSftSS^fci, t&SBtfy 7ft KISS 3 ti, tfifBfgfti!f^£S5 

fc^ofSIB* y7±.mm%l£r){&<m&$ky£fr&mm.V?tZi:*& 

20 0 , 

MK^^Ttt, mmv7w> h±te@Bg$n, #>o> jib^mib 
K. 

4 2. Tt7>h»J- \ t <D%y7lft\zmmZl*:ftG aN^M^W 
25 fefc^SBft*^*:, 



WO 02/054503 



30 



PCT/JP01/11628 



WO 02/054503 



PCT/JP01/11628 



1/7 

% 1 m 



WO 02/054503 PCT/JP01/11628 

2/7 



% 2 m 



48' 
50 f 













— 47 






— 46 


49 




— 45 




— 44 




— 43 

— 42 

— 41 





WO 02/054503 



PCT/JP01/11628 



3/7 



* 3 m 




WO 02/054503 



PCT/JP01/11628 



4/7 



WO 02/054503 PCT/JP01/11628 



5/7 



W 5 M 



6/7 
16 0 




WO 02/054503 



PCT/JP01/11628 



7/7 



181 



100 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP01/11628 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H01L33/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B . FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01L33/00, C09K11/59 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Oltsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted during the international search (name of database and r where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP, 2000-49389, A (Sanken Electric Co,, Ltd.), 
18 February, 2000 (18-02.00), 
Par. Nos. [0023] to [0028]; Figs. 1, 2 
(Family: none) 


1,2,4-42 


X 


JP/ 2907286, Bl (Sanken Electric Co . , Ltd.), 

21 June, 1999 (21.06.99), 

Par. Nos. [0007] to [0009]; Fig. 1 

(Family: none) 


1,2,4-42 


Y 


JP, 2000-345152, A (Nichia Chemical Industries, 
Ltd. ) , 

12 December, 2000 (12.12.00), 
Full text; all drawings 
(Family: none) 


1,2, 4-42 


A 


JP, 2000-349345, A (Matsushita Electronics Corp.). 
15 December, 2000 (15.12.00), 
Full text; all drawings 
(Family: none) 


1-42 



pT| Further documents are listed in the continuation of Box C. [ [ See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"£** earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim (s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

Xf document referring to an oral disclosure, use, exhibition or other 
means 

U P° document published prior to the international filing date but later 
than the priority date claimed 

Date of the actual completion of the international search 

14 March, 2002 (14.03.02) 



"T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X** document of paiticular relevance; the claimed invention cannot be 
considered novel or cannot be considered to Involve an inventive 
step when the document is taken alone 

"V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the ait 
document member of the same patent family 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
02 April, 2002 (02.04.02) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/11628 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 2000-269555, A (Citizen Electronic Co., Ltd.)/ 
29 September, 2000 (29.09.00), 
Full text; all drawings 
( Fami 1 y : none ) 

WO, 00/58665, Al (Rohm Co., Ltd.), 

05 October, 2000 (05.10.00) , 
Full text; all drawings 

6 EP 1167872 Al & JP 2000-248280 A 

WO, 00/05078, Al (Nichia Chemical Industries, Ltd. ) , 

05 February, 1998 (05.02.98), 
Full text; all drawings 

6 AU 3635597 A & BR 9710792 A 
& CN 1268250 A & DE 602929 A 
& JP 2000-208815 A & TW 383508 A 

& US 5998925 A 

JP, 2001-217461, A (Matsushita Electric Industrial 
Co . , Ltd . ) , 

10 August, 2001 (10.08.01), 
Full text; all drawings 
(Family: none) 

JP, 2000-174346, A (Mitsubishi Cable Industries, 
Ltd.), 

23 June, 2000 (23.06.00), 
Full text; all drawings 
(Family: none) 

Shuji NAKAMURA et al . , "Characteristics of InGaN 
multi-quantum-well-structure laser diodes", Applied 
Physics Letters, 1996, Vol. 68, No. 23, pages 3269 to 
3271 



1-42 



1-42 



1-42 



1-42 



1-42 



1-42 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/11628 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



j~] Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Q aaimsNos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 64(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



The inventions according to claims 1 and 2 were already known to the public 
at the time when the present application was filed. Therefore, fifteen 
inventions of claims 1 and 2, claim 3, claims 4 to 9, claims 10 to 18 , claim 
19, claim 20, claims 20 to 23, claims 24 to 29, claim 30, claim 31, claim 
32, claim 33, claim 34, claim 35 to 41 and claim 42 do not comply with the 
requirement of unity of invention. 



1 . As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
dftims. 

2. jjx] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. | | As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. ( [ No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest The additional search fees were accompanied by the applicant's protest. 

| [ No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



m^&mm^r PCT/JP0 1/116 28 



a. ^wnm-t-zftwoftm mmmim a pc) ) 

Int. C 1' HO 1 L 3 3/00 



■BEfcffofc*/j^maE«- mmm&m (i pen 

Int. CI' H01L 3 3/00 C09K11/S9 



B*S3IJii£r5&£#S . 1 922-1 99 6^ 

BsttR&MHKX&fll 1 971-2002* 

B*BSft&8*r&&<R 1994-200 2^ 

B^SJIMJgfiA^R 1996-200 2<^ 



c. 









X 


JP 2000-49389 A (1?- ^^mSGKwS^fc^OOO. 02. 18 
SIS23-28, Ell, 2 (7 7 5!) -fc U 


1, 2, 4-42 


X 


JP 2907286 Bl(^V^r>S^tS^^%fc)1999.06.21 
S357-9, mi (7 r 5 V -fc b) 


1, 2, 4-42 


Y 


JP 2000-345152 A(Bffifc^X2t^£|fc)2000. 12.12 


1,2,4-42 



(il c*<^*tct>:iai^w**;ft , r^5. 



•h<o 

rpj a^masBBtn?, t^&ftffitDS.mo&m t & a 



tun t ^^i- a t> co-en* < „ ?m (ommju-zmtk 
r&j i-^fyb77 5 v-xuk. 



14. 0 3. 02 


mmn&n&n&mz 02.04.02 


a &m&mM<o%m%.v& x& 

HfcBMMWr (I SA/J P) 
100-8915 


SiS##- 03-3581-11 01 F< 


2K 


9 8 14 


SSft 3 2 5 3 



^SPCT/ISA/2 10 (12^-7) (1 9 9 8¥7£) 



mwm&# pct/jpo 1/1 1 e 28 



A 



JP 2000-349345 A(^Tm^X|&&5££?tfc)2000. 12. 15 
t£X £0 (77 ^ V —ft b) 

JP 2000-269555 A($fco£#*fc^;*Vm^)2000. 09. 29 
^fc,£:BI (77^^*1) . 

WO 00/58665 Al(n — A^#?±)2000. 10. 05 ±JC,£m 
& EP 1167872 Al & JP 2000-248280 A 

WO 00/05078 Al(Hffi{b^xm^^%h)1998.02.05 i££,±m 
& AU 3635597 A & BR 9710792 A & CN 1268250 A & DE 602929 A 
& JP 2000-208815 A & TW 383508 A & US 5998925 A 

JP 2001-217461 A(^T®f&K3g|fo£^r.)2001.08.10 

JP 2000-174346 A (H^Si^X^^^h) 2000. 06. 23 
■£X, -!kM(7 7* y *— ft U) 

Shuji Nakamura et al. ' Characteristics of InGaN multi-quantu 
m-well-structure laser diodes' Applied Physics Letters, 1996, 
Vol. 68 No. 23 , p. 3269-3271 



1-42 
1-42 
1-42 
1-42 

1-42 
1-42 
1-42 



j^PCT/ISA/210 (I2^y^f) (1 9 9 8^7^) 



m&mmm^r PCT/JP01/11628 



mW3Wm3m (PCT1 7 ft (2) (a) ) ^OBIRI»E««r«)fc«>SAK: «fc Dtt*©ttH©H*teovvcfe 



3. □ tt» ^»3*^HT*oTPCT«^6.4(a)©*2XXl«|53S:oDft3fete 



19* g^^^ffl 2 0 N ffjfcGDf&ffi 2 0-2 3, 24-29, ftJfcbfeffl 307 



4. □ mmA&^temMm&mm*Mfsto\mtt\**&<>it<DVs ioiwssfttt, i»#©ieB©fi%iH::sEfc 



SSPCT/ISA/2 10 (Ml^-Wtm (1) ) (1 998*7^) 



